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1 Q. Please state your name and business address. 

2 A. Frank Frentzas, Two Lincoln Centre, Oakbrook Terrace, Illinois. 
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Q- 
A. 

Q- 
A. 

Q- 
A 

Are you the Frank Frentzas who previously submitted testimony in this matter? 

That’s correct. 

What is the purpose of your surrebuttal testimony? 

I will respond to Mr. Rosenberg’s critique of my estimate of the cost to move CornEd’s 

equipment from the subject parcel to another location at Skokie TSS. 

Could you summarize your testimony? 

The estimate that I prepared is just that: an estimate. The purpose was to give the 

Commission the means to compare the cost of purchasing the property for fair market 

value to the cost of moving the equipment. As the Commission is aware, utilities are 

often called upon to give engineering estimates of projects, particularly because of the 

least-cost standard in the Public Utilities Act. We are not typically asked to explain and 

justify every detail of every component of the estimate, but I used our standard 

methodology. That is why my initial testimony did not explain the estimate at great 

length. We did, however, produce my notes and backup materials in response to data 

requests. A copy of my notes are Attachment FF-1 to my testimony, and Attachment 

FF-2 is a copy of the backup materials I used. 

. 

I have examined the testimony of Mr. Rosenberg, in which he concludes that 

many of the items making up my estimate were inaccurate or overstated. As I explain in 
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Q. 

k 

Q- 

k 

Q. 
A. 

more detail below, Mr. Rosenberg’s criticisms are erroneous, or based on a 

misunderstanding of my methodology and the work we would have to perform. 

Mr. Rosenberg states in his testimony, at line 61, that there are four capacitors on the 

subject property. Is that correct? 

No. There are two capacitors completely on the parcel, and part of a third one. There is a 

fourth capacitor just off the property to the north of the boundary line. This is all shown 

on a survey map of the parcel, Attachment FF-3 to my testimony. For the purposes of my 

estimate, in order to vacate the property, we would in fact have to move all four 

capacitors. Three of them would obviously move because they now occupy the parcel. 

The fourth would have insufficient clearance to possible structures on the parcel to leave 

it where it is. 

Mr. Rosenberg states at lines 102-103 that you assumed labor costs of between $66.90 

and $70.40 per hour. Is that true? 

No, Mr. Rosenberg is conhsed on this. In my workpapers, to which Mr. Rosenberg 

refers, I was making two separate cost calculations. One calculation included indirect 

costs, such as overhead, which we refer to as costs pursuant to General Order 25 

(abbreviated G.O. 25 in my notes). The cost estimate I described in my previous 

testimony was an estimate of only the direct costs associated with moving the equipment. 

. 

So, what were the labor costs you actually used? 

The costs I used for my estimate were between $43.50 and $49.55 per hour. 
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Q. 

A. 

On line 109, Mr. Rosenberg says that you assumed .03 hours per foot for removal of the 

grounding cable, and .07 hours per foot for installation. Is that right? 

No, it is not. Mr. Rosenberg has again become confused looking at my workpapers 

without understanding the methodology. Because ComEd needs to perform these 

estimates regularly and repeatedly, we have a standardized process for it. The way we 

estimate a job like this is to determine first how many plant property units the specific 

task will take. These are found in ComEd’s Substation Unit Standards Catalog, which is 

attached to my testimony as Attachment FF-2. (As I mentioned earlier, we previously 

provided a copy of this to the intervenors in response to a data request.) So, the .03 units 

per foot for removal of ground cable, and .07 units per foot for installation of ground 

cable, which appear in my workpapers and to which Mr. Rosenberg refers, are plant 

property units, not hours. For all of the specific above-grade tasks that ComEd would 

perform, I consulted our experience-based Substation Unit Standards Catalog to 

determine how many units each task would take. From that, I can get a total number of 

plant property units for the entire project. 

The next step of the calculation is to determine how many man-hours it will take 

to complete each unit of work. Again, this number is based on experience, and it varies 

from region to region within ComEd’s service territory. This allows us to factor in the 

construction conditions, historical results, and labor conditions and rates present in the 

particular region. For the northern region, in which TSS 88 Skokie is located, the going 

rate is 2.25 man-hours per unit. 
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Q. 
A. 

Q- 

A. 

Q. 

A. 

So, the calculation shown in my workpapers, taking the example of removal 

activities, is 105.3 total units times 2.25 man-hours per unit equals 236.43 man-hours to 

complete the removal activities. 

Did you multiply your estimate of hours by 225% as Mr. Rosenberg states? 

No, once I calculated the estimate of the number of man-hours to complete the above- 

grade portion of the project, I just multiplied the straight time by the appropriate hourly 

rate. 

Mr. Rosenberg states that installing just six feet of wire per hour is unreasonable. Is that 

right? 

No. There are two things to keep in mind. First, this 310 feet of grounding cable will be 

buried underground, 16 to 18 inches deep. So the time involved in removal includes 

excavation, and the installation work includes trenching. Second, it’s six feet per man- 

hour that ComEd pays for. ComEd would have a four-man crew working on this job, so 

the actual rate of installation would be over twenty-five feet per hour. Twenty-five feet 

of buried cable per hour is not unreasonable, and it’s been our experience based on actual 

ComEd jobs. 

Mr. Rosenberg states on lines 134-35 that ComEd will need four new foundations, so he 

calculates $8,000 per foundation. Is he right? 

No, he’s not. There are six foundation structures under each of the current units, two 

under one side (where the capacitor is) and four on the other side (where the attached 

circuit-switcher is). There are four capacitors, so that’s a total of 24 foundations to 
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Q. 

A. 

Q. 

A. 

remove. If we reinstalled them in the new location, we would put two foundation 

structures under each capacitor, and four under each circuit-switcher, since we are re- 

using existing equipment. So that’s six foundations per unit, or a total of 24 foundations 

to install. Therefore, Mr. Rosenberg’s calculation of $8,000 per foundation is inaccurate. 

The actual per-foundation figure is $32,000 divided by 24, or just over $1,300 per 

foundation. 

Mr. Rosenberg states at lines 139-144 that you have overestimated the amount of time 

needed for excavation. Is he right? 

No, it is Mr. Rosenberg who is in error. He has forgotten to take into account two things. 

First, the excavation will not be accomplished with a machine alone; some of this work 

will have to be done by hand. It is standard practice to hand dig inside a substation yard 

close and around live cables for safety and reliability concerns. Second, Mr. Rosenberg 

is only thinking of the excavation needed to remove the old foundations. In fact, there 

would be significant excavation at the new location before installation could proceed. 

My estimate is reasonable for this work. 

At lines 145-49, Mr. Rosenberg says that you have overestimated the cost for finish yard 

stone. Is it true? 

It’s not true. For finish yard stone, our company specification is to use compacted, CA-6 

limestone for this kind of project. Using “cheap stone,” as Mr. Rosenberg puts it, would 

likely result in areas with ruts from truck traffic, and we don’t want that. Again, MI. 

Rosenberg has clearly forgotten the installation part of the project. Much of the stone 

would be in the area of the relocated equipment, and Mr. Rosenberg has only focused on 
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Q- 

A. 

Q- 
A. 

the locations of the old foundations. My estimate is reasonable and in line with our 

recent projects of this type. 

MI. Rosenberg states that you added costs for restoration of the landlord’s property, and 

didn’t need to. 

Well, perhaps he’s partly right on that one. It is customary for us to leave the property in 

pretty good shape when we turn it over to someone, so I included in my estimate some 

expenses for that work. If the landowner didn’t want us to do that, it’s true that we could 

save a few dollars. I should point out, though, that some towns require some amount of 

work to avoid unsightly lots. 

So, would you reduce your estimate by $7,863? 

No, even if we’re allowed to leave the parcel “as is,” the reduction would be less that. 

We will not be able to avoid all of the $7,863 included in my estimate for hauling away 

excavated material. It must be remembered that we will need excavation, and therefore 

hauling, at the site of the relocated installation. 

119 Q. Why did you add 10% for contingencies? 

120 A. 

121 

122 

12.3 

This is a standard feature of our estimates, because there are many things, including 

weather related problems, outages and other unknowns that could be in the ground 

(railroad tracks, old foundations, etc.) that we cannot control. Contingencies are a fast of 

life in managing construction projects. 
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124 Q- 

125 amount including the contingencies? 

126 A. 

127 

128 

129 

130 

Is it inappropriate to apply the contractor’s overhead and profit of 20% to the total 

No, my calculation is correct. Let’s say bad weather or an outage delay forces the 

contractor’s crew to wait for a couple hours or more before restarting their work. They 

still pay the workers for the time they wait, and that comes out of the 10% contingency. 

It is quite appropriate to assume that the contractor will charge us profit and overhead on 

the whole amount, including amounts in the contingency. 

131 Q- 

132 

133 k 

134 

135 

136 

137 

138 Q- 

139 

140 A. 

141 

142 

Mr. Rosenberg says that “engineering” and “contract services” are the same thing, and 

suggests that you are double-counting them. Is that true? 

No, Mr. Rosenberg is mistaken. Engineering work is work performed before the 

construction, such as designing the relocation and working up the necessary construction 

drawings. “Contract services,” is an inspector to provide field inspection services while 

the construction work is under way. The two tasks are not the same thing, and we will 

have to pay for them both to complete the project. 

What do you conclude about Mr. Rosenberg’s estimate that the cost to move the four 

capacitor banks would really be about $1 11,000? 

Mr. Rosenberg’s estimate is unrealistically low. If we really thought we could move the 

cap banks for that amount, we’d probably go ahead and do it and be done with this 

dispute. But we cannot. 

143 Q- Have you checked your work in any way? 
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146 

147 
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151 
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153 

k Yes, I asked one of the contractors we’ve worked with in the past to give me an estimate 

for the foundation work for relocating the four capacitor banks and four circuit switchers. 

He gave me an estimate of $67,000. This is roughly consistent with my estimate for the 

same work. My estimate was $77,209, but I was including approximately $8,000 for 

finishing of the subject property. In the contractor’s estimate the subject property would 

be backfilled with the excavated materials if this is acceptable with the owners. In light 

of Mr. Rosenberg’s testimony suggesting that no finishing was necessary, I asked the 

contractor not to include it. 

Q. 

k Yes, it does. 

Does this conclude your testimony? 
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, 
BELOW GRADE ESTIMATE 

LOCATION TSS 88 SKplllE 

1. Miscellaneous Equipment Fdns. including 
formwork, reinforcing stee1,concrete 8 anchor bolts = $31,986 

2. Concept Building Foundations Including 
formwork. reinforcing steel, B concrete = $0 

3. Excavation and BarMll= $25,730 

4. Clay fill brought in and compacted = $0 

5. Granular Fill brought in and Compacted = $0 

6. Finish Yard Stone = $1 1,630 

7. 2 Transformer foundation complete 
with fire protection fill = $0 

8. installation of owner furnished Elec. Manholes = $0 

9. installation of owner furnished troughs = $0 

stop valves, etc. = $0 
10. Site drainage-sewers, manholes, catch basins, oil 

11. Fencing (Wchainlink fence + l 'of  
barbed wires) = $3,168 

$2,899 

$7,863 

12. Spread Topsoil from stockpile and seeding = 

13. Haul excess excavated material off-site = 

14. Conduit Work (per attached worksheets) = $6.000 

15. Excavation and BacMiII for grounding = $2,750 

TOTAL = $92,026 
Add 10% for Contig.= 9,203 
Contractors Overheac and profit add 20% = $20,246 
Add 10% fpr Engg. = 510,122.86 
Add 10% for Contract services = - $10,122.86 

CONTRACTOR TOTAL $121,474 
GRAND TOTAL $141,720 



. .  

, 

ATTACHMENT FF-2 



March 2 5 ,  1993 

To: SEED Enatneers 

Subject: Esc?latlon Rate for Estimating 

The current escalation rate for estimating future expenditures 1 2  
4.51 .  This rate has been i n  effect since August, 1992. A s  in the past, a 
different escalation rate can be used if It can be documented by a purchase 
contract or other means. 

fJK/ZPET-6764 

4$LJ 7+ 
Frank Kofron 

CC: J. Castillo 
D. J .  Ziebell 
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C S T I M A T I N G  CECG. E N G I N E E R I N G  MANHOURS AND C O S T S  
FOF. T Y P I C A L  P R D J E C T Z  

PEP. GO-25, E N G I N E E F : I N t  F O E  S U E S T A T I O N  P R O J E C T S  = X ?'-- 
O r  TCTTAL. C O M S T R U C T I O G  f lANHOURC 

TOTAL LABOR DOLLARS SHOWN I N  EETIHATING BnoE INCLUDE 
,q 42:: BlIRDEN F I X  OAD , S I I F ' E R V I S I O N  A N D  T H A N S F ' O R T A T J O N .  

T H E R E F O R E  : 

T O T A L  C O N S T R U C T I O N '  D O L L A R S  .09 

C U R R E N T  L A B O R  R A T E  ; - 4 2  
= E N G I N E E R I N G  f l A N H O U R S  -_--- X _______----___-__--------- 

AS OF J U L Y  1 0 ,  1 9 9 2 ,  C O N S T R U C T I O N  LABOR RATE I S  535.t5 per H A N H O U R .  
E N G I N E E R I N G  LABOR H G T E  I F  938.50 p e r  HANHOllFi .  

* * * * * * * * * * * * f * * * * * * * * * * * * * * * * * * * * * * * * * ~ ~ * * * * * * * * * * * * * * * * * * Z Z * ~  

Ir f 

T O T A L  t O N S T R U C T I O N  a X .063 * 
= E N G J N E E R I N F  MANHOLlRS * f _________-___________--_---__ 

935.15 * 
* * 
* * * * * * * * * * + Z * * * * * * * * * * ~ * * ~ ~ * ~ * * * * * * * * * * * * ~ ~ ~ * * * * * * ~ ~ * * * * * * * * * *  

c 
* E N G I N E E R I N G  h A N H O U R S  i: 933.50 = E N G 7 N E E R I N G  C O S T  * 
* * * * * * * + Y l l l r * + * * * * * * * * * * * * * ~ ~ * * ~ * * * * * * Z * ~ * * ~ ~ * * * ~ ~ * * * * * . ~ ~ * ~ * Z  ; 

r * 

. .  

E S C A L A T I O N  M U L T I P L I E R  4.5X per y e a r  8.845 9-24-9 

1 y e a r  
2 y e a r s  
3 y e a r s  
4 y e a r s  
5 y e a r s  
6 Years  
7 y e a r s  
8. y e a r s  
9 y e a r s  
10 y e a r s  

1.0458 
1 -8928 
1.1412 
i.1925 
1.2462 
1.3823 
1 .3689 
1.4221 
1.4861 
1.5538 

WORK SHEET NAME 
E N G R M H R  
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To: E .  F. Burns 
t. Snell 
0. P. Brown 

F e b r u a r y  5. 1 9 8 7  
s 
. 5 

G. E. Boedan 
J. P. Ross1 
L. D. t l l l e t t e  

Subject: CPDATED SUBSTXTIOS USIT STASDARDS C A T A L O G  

A t t a t h e d  i s  a c o m p l e t e  c o p y  o f  t h e  c u r r e n t  S u b s t a t l o n  
C n l t  S t a n d a r d s  Catalog. T h i s  c a t a l o g  c o n t a i n s  t h e  C u r r e n t  
p e r f o r n a n c e  v a l u e s  that a r e  to b e  u s e d  t o  c a l c u l a t e  n a n h o u r s  per 
u n l r  f o r  all s u b s t a t l o n  work orders. e f f e c t i v e  1/1/87. 

.. 
I f  y o u  h a v e  a n y  questions. p l e a s e  c a l l  me o n  

Esrension 8 3 5 1 .  

k R u t h e n b e r e  
D f v i s l o n  O p e r a t l n p  S e r v i c e s  

A r t a c h m e n r  

EC: A -  P .  E h a r d C  
D. J .  F r a s h c r  
2 .  8. t u n n e l 1  
2. P .  3 o l l t o r  
R. A .  S c h r a c c  
Ii. J. S p e c h a  
E. E. W l l l e a s e n  
2. '.'robleuski 

r 
c 

... 
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Substation U n i t  Standards Catalog 

The Substation Cnft Standards Catalog I S  issued by 
Dlvlsion Operatlog Services. 38FXik’. 

The catalog i s  Issued K O  the Substation TJY 
Coordlnacort in each Dlvlsion. Station Xechanical Enrlneerinc. 
Station Electrfcal Engineerlnr and T & D Ccnstruction. 

Please refer a l l  questions about thls cataloe to: 

Subsration Construction TJM Coordinator 
Divislon Operating Services 

Extension 8 3 5 1  

t 

c 
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S u b s r a c i o n  U n i t  S t a n d a r d s  C a t a l o g  .. . 

Check List'- 

P A C E  LAST REVIS108 DATE 

C h e c k  List ......................................... 1 / ~ 2 / 0 1  
I n d e x  .............................................. 1 / 1 2 / 0 7  
1 .................................................. 0./06 
2 ................................................. 1 0 / 0 6  
3 ................................................. 1 0 / 0 6  
q ................................................. 1 0 / 0 6  
5 . .  ............................................... 1 0 / 0 6  
6 ................................................. 0 1 / 0 6  
7 ................................................. 1 0 / 0 6  

9 .................................................. 0 1 / 0 6  
10 ................................................. 0 1 / 0 6  
11 ................................................. 0 1 / 8 6  
1 2  ................................................. 01/06 
13 ................................................. 1 0 / 0 6  

. 4 . . .  1 0 / 8 6  
IS ................................................. 1 0 / 0 6  
1 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 4 / 8 6  
I 7  .................................................. 0 4 / 8 6  3 1 0  ................................................. 0 4 / 0 6  

0 ................................................. 0 1 / 0 6  .. 

.............................................. 

1 9  ................................................. 0 4 /  0 6  . .  

2 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 4 / 0 6  . .  

2 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 4 / 0 6  . 
21 .................................................. 0 4 / 0 6  

2 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 / 0 6  
21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 8 / 8 6  
2 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 4 / 8 6  

. 2 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 4 / 0 6  
27 ................................................. 0 4 / 0 6  
2 8 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 8 / 8 6  
2 s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 8 / 8 6  
30. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 8 / 8 6  . 

.. 
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SUBffATI3:I U N I T  STANDA?.gS CATALOG 

- 
Code 2 - Transfcz-ers 

a. 
b. 

d. 
e. 
f. 
s *  
h. 
1. 

k. 

C. 

4 
J .  

1 *. 

-- .-azsforaers (Oil & Askeral Filled) 
Phase Shlfrers 
Transfomers (Network Type) 
Network Protectors 
Network F:se Mounts 
Network Fuse H 0 W . t  Cover 
Portable Transforaers 
Tracsfor=ers (Dry Type) & Starior: Liskt & Power 
2erzal Shorring Device 
Fazs 
Transclosure HOUSfn5 
Lou S:te Cable C=rparz=enr 

7 

1 
1 
2 
2 
2 
2 
2 
2 
3 

3 
7 ._ - 

Code 4 - Circuit Breakers 
Code 6 - Switchsear and Associated Switc'Clnq Devices 

a. netal C?ad/Eeral EncLosed Swi tchgear  
b. Air Circuit Zreakers 
c. Wall Xou:,red Says 
C. Wall Mounted Cab:-ets 
e. Secrionalizer 
f. Bifurcating Cabiaer 

Csde 7 - Currezt L:zdt:z5 Eccipaen:' 

Code B 

a. Arresters 
b. :du=zc= Dry 
c. Veutral Inductor 
d. Pzsisror  
e: Capacitors 

. swi:c'har'. ~ o n z r o l  & Commcnicatlon 

a. Relays 
t;. !=..e?a:r Panels 
c. xeters 
2 .  SiqzaL 2ev:ce 
e. fwitckkcarc - ?ace2 - CaSiZetS 
f . Su?erv:sory 
5. Load Ccnrr3: EqUi;ZIent 
L-. Carrier Czzrent Eq::pme-: 
1. Audio - Tone Ecpi;nenr 
2 .  Hicrcuave Ec*u:?ner.z 
k .  .~iscellaneous I?anels. 3reakers. Switchsl 

. .. 

5 

6 
6 
6 
6" 
6 
6 

8 
8 
8 
8 
9 
9 
10 
10 
:1 
11 .. - -  



I2 
12 

13 
13 
13. 

1 4  
14 .. 
14 
14 

5 .  Cable Terlisaticns 17 
h. TzenckinG 18 
i. Hlscellaneous (iilarsls. Tans. Indoor Llqht flxtu-es. 

Indoor Swltches) 
2 .  Wciqhts of Cop?er ?:;re. Bar. or Rod 

18 
19 

Code 2: - Condrrit and ?i=fzc 

a. Cocduit' 20 
b. rrcugtt 20 
c. Fit"-- .-..-s 20 
r i .  E:tcavarlcz 2: 
e. Xlscellanesus (3rackets. Supporrs. Core DrlllF% 

Ladders. ?unps. and UnistrzZl 21 

I 

I Code 1 5  - Outdoor Strxcxre 

a. Founcatic-s. Foor:zgs. Caissons 
2 .  Xlsceilaneocs (lases. Slabs. G r a v e l )  

25 
27 

KoCc 19 - Storage Eatteries and Ckargizq Sets 20 



Code 28 - FencinG and Vaul t  Slab 

a. Fericiz? and slabs 
b. garrlers  and Guards 

2 9  
:5 

30 
7 c  

c 
c 

.. 



Traasfor=ers (Oil an& Askera: Fllled) 
Incl-des Pac-uocr.: ?*JUS 

:Jete: Unit value for transfor=ers lncludes bushings, radiators and 
fans not field mounted. Does not Inclxde 115htZicq ar’resrerf 
and ?ow s l d e  cable conpar:=ent. 

100 - 2 5 0  
333 - 1 5 0  

z.000 - 2 . 5 0 0  
3.750 - 6 . 2 5 0  
7.500 - 10.000 

:2.noo - 1 5 , 0 0 0  

69 KV and 138 KV‘ 
KVA 

7 , 5 0 0  - 1 0 , 0 0 0  
12 .000 - 20.000 
33.000 - 4 0 . 0 0 0  
CS.CO0 - 60.000 

3 

iis.noo - BO,OOO 
- . C  :. - ??? 232 7 E 5 K‘I 

4 . 5  
5 . 5  
6 . 5  

Install 

80.0 
1 1 2 . 0  
140.0  
180.0 
225 .C  

2 . 0  9 . 0  4 . 5  i 
2 . 5  11.0 5 . 5  ._ i 
3 .0  1 2 . 5  6.0 

2 0 . 0  10.0 
2 5 . 0  22.0 
3 0 . 0  15.0 

Remove 

4 0 . 0  
60 .0  
7 0 . 0  
9 0 . 0  
110.0 

Insrall 3enove 

1 6 2 . 0  8 0 . 0  
2 2 5 . 0  112.0 
3 0 0 . 0  150.0  
3 9 5 . 0  198.0 
4 8 5 . 0  2 4 3 . 0  

-- 

300 MVA (Fer :>re* ?5ase Transiorzer) 
339 MVA (Ter SizGle P5ase :ransfcr3erl 
COO VVA (;e= 51nqLe Phase Tracsfor-erl 
Un2z :ra=sforser 

Izsrall 3emove 

6 4 8 . 0  405.0 
6 4 8 . 0  4 0 5 . 0  
6 4 8 . 0  405.0 

6 4 8 . 0  4 0 5 . C  
9 5 0 . 3  4 0 5 . 3  

C11. Askare? & Siliccze T i l l e k  Install ?.enove 



Install -- - -c 7.5 

:.a00 - 2 . 2 5 0  16.0 
2 . 5 0 0  - 3,000 2 5 . 0  

?r=rect;= ~ousinq ( F i e 1 2  Assembled) 27.0 BalancLzI;  Transf 0-.- --er 

4 . 5  Herwork Fuse Mounts 
3.0 N i o r k  Fuse Mount Ccver 

B O O  - 1.6OC 12.0 

3.500 - 3.900 18.0 

portable Transforners 

Rernove 

4 . 5  
7.0 
10.0 
16.0 
13.0 
7.1 

2 . 0  

1.5 

.. Porrable Iransfor=ers - Inclutes fence and cables. :nstallatlon & 
removal. 

24Kv 
138KV - 2 0  MVh - 40 ,WA 

30 units 
75 units 

125 unlts 

fransfor=ers 19rv ?rue1 & Statlor. L l ~ h t  and Power. 

KVh - 
Unit Standards 

Insrall Remove Install ilemove 
Three Pkase Sfncle Phase 

3 . 0  1 .o 
1 . 5  3 .5 
1 . 5  5 . 0  
2 . 5  11.0 
3.0 13.0 
5 . 0  1 5 . 0  
6 . 5  20 .0  

1.0 5 -  25  
1 .5  35 - 100 
1 . 5  150 - 250 =no - coo 3 .0  2 . 5  
3.0. :Eo - :.coo 
3.5 ,.5co - 2.3CO 

2.~00 - and larqer :3.0 5 . 0  

2 . 5  
3.0 
4.0 

:o.o 
- - . o  .. 

'For lr:srallatlons or removals Ir: build'zps - mult:?ly Unit Values 
ky 1.5. c 

c 

Insrall Xemove 

1.0 .so 
1 . 5  .50 

-._ 



- 
F e r  far: 

c 
c 

... 

Etvzsec : : f a 6  3 

-- Unit Stancii:& 
Izsral? m e  

. 9  . 2  

Install Remove 

3.5 1.5 

__.---- 

Insrall Remove 

7 . 0  3.5 

, i  

I 

. .  ,. 

,’ . , 



Fteaorrlzz 3:: is Per Eack ?tea 
c 

- 
- Unit S t a n d a s  

Sinele Phase Three Phase 
I n s t a l l  Remove Reulace I(VA I z s t a l l  Fenove ?.enlace 

9.0 2 . 0  9.0 2 6  2 4  - 
5 0  10.0 2.5 37 - 
96 13.0 3.0 51 - 

g7 - 167 16.5 4 . 0  

10.0 
13.0 
16 .5  

2 5 . 0  7 .5  25 .0  
27 .5  10.0 27.5 

Rev-see ::.‘a5 

.. 

4 1 2 / 1 7 / 8 5  



- O X -  
KV - 

4 
1 2  
3 4  
6 9  

138 
3 4 5  

- A i r  (see zotes:') 
KV - 

- 6  
4 
12 
3 4  

6 Air P-?ast and SF 
KV - 
12 

3 34 
138 
3 4 5  
7 6 5  

Uni t,.Strndar$s 
Sfncle Phase -- Three Phase 

Insrall Remove I n s t a l l  

8 .O 
10.5 
21 .o 
25.0 
'59.0 
287.5 

Ins t a l  1 

2 . 0  ' 

3.5 
4 . 5  
9.0 

Remove 

5 . 0  
5.5 

10 .5  
1 2 . 5  
30.0 

1 4 2 . 5  

Remove 

1.0 
2 . 0  
2 . 5  
4 . 5  

Reclcser. ell-Vacrn l?nc?.;des Frame) 
Tzs ra 11 - YV Izsral? Remove penlace -- 

4 8.0 2.0 8 . 0  
12 10.0 2 . 5  10.0 
3 4  16.0 5 . 0  16.0 

3 4  

llorcr Cserarcrs 
< - 138 I?er Phase) :.. f - 

16.0 
20.0 
32.0 

20.0 
21.0 
42.0 
72.0 

118.0 
575.0 

Install 

3.5 
7.0 
9 . 0  
18.0 

I n s t a l l  

,?I P 

2 6 7 . 5  
4 2 5 . 0  

10.0 
10.5 
21.0 
19.0 
60 .O 

285.0 

Remove 

.- 1 . 5  
3.5 
4 . 5  
9 .o 

:emcve 

144 .O 
212.5 

-- Remove Realace 

4 . 0  16.0 
5 . 0  2 0 . 0  

10.0 3 2 . 0  

? - s t a l l  lerncve 

7 . 0  3.5 
18.0 9.0 
L5.0 9.0 

- A I :  c::=s:t breaae-s G'nlck a r e  a conponer.: ;art of the  swltc.L..~ear 
are snonn cn Page 6. 

. .. ,. 3ev:sed :=:a6 .., . - r / e s  



JCODE 61  SWITCEGEAR A N D  SUITCEIHG DEVICES 

- .-.e=art:zc Unit :s PPI Each Item 

Ti --- ?!eta1 C:ad/Hetal Enclosed Switchcear 

ESS Ctat:cn - Trans. Loc. - CTLY - Switchoear - 

Fau: tay 5roup or less izcludinq control bay 
Additional manual bay (per bay on new censtructionl 

Addizion to existing switchgear (per bay) 
Add ,.,cnal i - i control bay (?er bay on new consrrucricn 

ffS - ?3C - !IC Swltckcear 
P e r  Bav 

Additlcz to existlag switchgear 
Addit:cnal bay (Eew consrrucrlon) 
Shelter or aisle switchgear (adCitlonal per bay) 

Air C:rr- : t  Sreak- 
(Coi,sonent Part of Switchgear) 
KV -- 
.6 
4 

12 
3 4  

Wall Vounred Bavs (Metal Clad) Y'inirunte: 

?er Unit 

wall Uou=tel Cabinets (Benelex tvoe material1 

2 5  

.. 
'Pouncat:c: z o t  :zcluded 

.?ev+sed : ! 0 6  E 

Unit Staxkres 
R c i o v e  nstall 

10.0 
3.5 
5 . 0  

15.0  

Izistall 

2 6 . 0  
15.0 
4.0 

Instal? 

3.5 
4 . 5  
6 . 0  
18.0 

Install 

22.0 

Install 

12.0 

Install 

3.0 
5 . 0  

Install 

1 o . c  

: 2 / 1 7 / 0 5  

5 . 0  
2.0 
2 . 5  
5 . 0  

Remove 

8 . 0  
5 . 0  
2 . 0  .. 

Remove 

1.5 
2.0 
3 . 0  
9.0 

Remove 

9.0 

Remove 

6.0 

Remove 

1.0 
2.5 

Remove 

5.0 



jCODE 71 CURRENT LIMITING EOUIPMENT 

Reucrrl-c Unit is Per Each 1:en 

4 and uzcer 
12 
34 
69 

138 
345  
7 65 

Indccr=r - Drv 

Slnple P5ase 
Three Phase (Stacked1 

--- Neur-al Inducrcr 

Iransfcr=er xeucral I n d u c ~ ~ r  Switch 
Enclosure 

Single Phase 

Three Phase 

Single Phase 

138 KV Oil-?illed Inductor - 
138 KV 011-Filled Inducror - 
765 KV Oil-Filled Inductor - -'J 

Res : s t c r  

Neurral 4 / 1 2  KV 

2 25 - 
2.100 
6. CCO 

1.800 12 KV Sw.  A s s e m b l y  (C82541 
12 KV Sw. A s s e m b l y  ( C E 2 5 4 )  
12 );V Met. Encl.. I EN220041 

6.  OCO :2 SV C p .  ?.ac& (EN22002) 
14.400 34 KV Op. ?ack (EH22003) 
18.CCO 34 KV Op. ?ack (EX220031 

1.0 
1.0 
1.5 
2.0  
2.5 
3 .5  
5 . 0  

7.5 
23.0 

7.5 

9.0 

275.0 

325.0 

648.0 

Unlt Standar6s 
Ti .-- Insrall Remcve 

36.0 

.2 

.3 

. 5  
1.0 
1.5 
2.5 
3.5 

2.5 
7.5 

2.5 

.. 

3.0 

150.0 

160.0 

405.0 

13.0 

10.5 5.5  
17.5 8 .O 
32.0 12.0 
30.0 10.0 
34.5  11.5 
40.5 13.5 



fCCDE 8 )  SWITCHBOARD. CONTROL h COMWUNICATION 

Unlt Standarcs F,elav - IncLudes d-llling, sawlnq. -- _-- Instal L Remove - iocnting and ins:alling 

- A l l  Aux. ?.e?ays - Surface mounted 1:ke 
Eagle. Clare/Telephone/ Amphenal Socket 
/Sockex (YY!) used with Reed :clay/ 
Wiliar relay/Durakool (includes 
accessory fltringj/Adlake ( ea& 1 2 . 5  1.5 

A l l  orker uelavs (eat?:) 6.0 3.0 

5elav Pang22 
Solid scare phase comparison 

3.0 :elay Fanel (1' x 19" x 30") ' 9 . 0  

m- 
krmerer. recordlng or i-dicarix 
Amerer. thermal 
Voltzerer. recording o r  indlcarlng 
Other =ere15 
Reacrlve Volt/Varscter 
W a t  t -houz 
Wattaerer - Varmerer (totalizer) 

3 sicnal gevice 

Annunciator. 4 to 20 poi-ts. 
fo r  eack addirlonal ~01r . t .  add .: 

??or= or  bell 
Inllcar:-s lamp recepracle [ E %  12305) 

5 . 0  1.0 
5 . 0  1.0 
5 . 0  1.0 
5 . 0  1.0 
5 . 0  1 .o 
5 .5  1.0 
9.0 1.5 

1 4 . 5  4 . 5  

2 .5  .- ' 
. 5  .&  II 

.. 



' 1 CCbE @ I  S W I I C R S O h R D .  CONTROL AND COmUNICATIONUnit Standa*~s 
( contirxec 1 Insrall Remove 
5wit:ktoare - ?an=; - Cabi3et 
A . C .  ~:5k:ri:g Distribution Prnel -- 

-5 AI- Panel 
Auro Transfer C a b i n e t  
Control Switchboar& 
Data Acq=-stion Panel (conrrol tY?e- 

D.C. Sisrribut:on Panel Board 
Dlfferenr2al Relay Cablnet 
Ecorroz,:~ Generator Conrzol (E.G.C.) 
Mal= A.C. Pawer Panel Boare 
noto: Control Center (includes cabinet 

Hunber of breakers - 16 
25 
30 

remote) For addi:ional p0ir.t. add, 

Auxiliary steel Panel 
Fielay Panel. V h g e d .  Steel 

P:i=ary Meterlag Cabinet 
(Approx. 2 6 "  x 21" x 1 2 " )  

( h p p o x .  L Z "  x 5 2 "  x 4 6 " )  lnclules 
(31 12 KV C t s  and meter sockets - ,elenereri:g Panel 

BOn&!l.l5 S w i t c h  Cablnet 
Recor5lag Ammeter Cablnet-(EM 1:234) 
Relay Swltckboard Relay Panel 

.n Scada RTU Data Processlng Cablrrer: 
4 one bay remote 

t w o  bay remote 
three bay remote _ -  i --,... --- er Overload Relay Cabizer (ror; 

- ransfor-er  Paralleling Cab?Zet 
Generator contra1 Console ( 3 '  x 2 '  :< 4 ' 1  
"nderfzequency Cablr.er 

svYE?v: f 0F.v- 
Uasrer Statio= 

One cablxer w i t 5  The capaciry c:  f=ur 
sets. Ga.nei and  t.crenr*J 30: r . t~  - eac.? addizicnal 7oinr. &ae .: 
Reacre S:at:on w i t h  swin5i:q racx 
3ne canlnet w i t h  capacir-; c: c? r z  --- .: ;o:zts. Cab:-er znZ  ?'den.:-: ~3:~:s 

e 

., 
_.-_-- 

s---.. 

- eac:. accit:cr.aJ ;ciz:. aac .: 

9.0 
9.0 
27.0 
36.0 

36.0 
9.0 
9.0 
36.0 
15.0 

30.0 
33.0 
36.0 
18.0 

9.0 

9 . 0  
3 6 . 0  

5 . 0  
9 . 0  

36.0 

40.0 
50.0 
60.0 

9 . 0  
9.0 
18.0 

9 .o 

10.0 

: 9 :c 

2 . 5  

2 . 0  
2 . 0  
12.0 

9.0 

9.0 
2 . 0  
2 . 0  
9.0 
5 . 0  

15.0 
18.0 
18.0 

5 . 0  

2 . 0  

2 . 0  
9 . 0  
2.0 
2 . 0  
9 . 0  

10.0 
1 2 . 5  
15 .0  

2 . 0  
2 . 0  
5 . 0  
2 . 0  

4 . 0  

8 . 0  

1 . 5  



-r 

.- Masrer set reauires - one communkation cable 
one A.C. cable 
one D.C. cable 

one communicatlon cable 
one A.C. Cable 
One D.C. Cable 

Renore set reatlires - one cable for each point 1ZStallea 

All supervisory sets are floor mounted 

Reo0rt:r.c Unit is Per Each I t e E  
Soec:al ::srr*x%?nt and Devlcr 

Frequency Indlcaror 
Oscillograph with Cabinet 
Oscillograph only (Replacelent) 
Power Facrcr Indlcacor 
Speed Indicator 
Synchroscopes 

Load Conzr3l E c u l = a  

Amp 1 i f i e r 
Iapclse Canverter 
Ind::ari.?q Control 
Power Supply 
Watt Var/Zransducer 
:ele?hone Printer 
-sta:i=er Conrrol 
7ransmitrer 
Vqltage Regrlating Plas1r.g cabinet 

Car-ier C::rrentE=u:=neny 

- 

- 
Ampiifier Unit ( 7 . : .  L Y l P . . :  
Aux. Zqulpnent Panel (COnKr3l Panel1 
Carrier C-rrent Alarm 3 e l l  
2 C  Switc: and Fcse Panel L'z:f 
z..;+2< .. ..-. - 
Line f'lner 

Power S*:pp?y Unit 
3CVR Or.:f 
Swlngizg Rack Cabizet wit?. Components 
Wave Trap 
:'v":.sc':?. L'ni t 

-..-. 
*'at. cr  Respod. C?.eck Zack "vice - - ..- L - .- 

V O d U l a K O Z  Unlt 

Unlt Standards 
Install Remove 

9 . 0  Z . C  
36.0 9 . 0  
9.0 2 . 0  
9 . 0  2 . 0  
9 . 0  2 . 0  
9 . 0  2 . 0  

Uni t S tanlards 
Install gemove 

6.0 
6.0 
6.0 
6.0 
2.0 
4.5 
9 .o 
13.5 
9.0 - 

2 . 0  
2 . 0  
2 . 0  
2 . 0  
1.0 
1.0 
3.0 
4.5 
3.0 

Unlt Standards 
1;s tal 1 Remove 

3.5 
3.5 - 
1.5 
3 . 5  
3.5 
3.5- 

3.5 
3.5 
3.5 

4 0 . 0  
: 2 . 0  

3 c  -.- 

3.5- 

: . 5  
1 . 5  

G 

. c  

- c  -.- 
.- - .-  
: . 5  
1.5 
1 . 5  
:.5 
1.5 

16.0 
11.0 

. c  .- 



Au6io-To3e Ecuiz-enr Unl t S tancards 
Install Remove 

-r 

3.5 1.5 ALX. Equiprent Panel Ucit 
3.C. Switch & Fuse Panel Unit 3.5 1.5 

Molules  (T.? .  or D.C.R.) 3.5 1.5 
S w i r . 5 l r . 5  Rack Cabinet with Components 40.0 16.0 

.-- 

1n;tiat.o: ResponC.Ckecr Back Device 3.5 1.5 

Telephone Cabinet (large) 18.0 9.0 
Fiber Optic Hoden . 5  .2 

Mlcrcwave E=u?ament Unit Standards 
Install _Remove - 

8 ft. Equi;=enr Rack 
4 ft. x 8 ft. Plywood for 

Demarcat:on Cabiners 
Wave Gulde (per ft.) 
Xave Guide Connectoz 
Wave Guide Ice Shleld (per ft.) 

Hlscel!aneous 

1 .o . 5  

1.5 . 5  
.1 .I. 

1.0 . 5  
1.0 . 5  

Unl t S tandar=s 
Install Remove 

9.0 Alar:- Panel (all EX 47000'Seri=sl 
Avalancke Diode .1 

Circuit Breaker (over 100 Amps. to 400 Amps.) 2.0 
Circzit Breaker (over 400 Amps. to 600 Amps.) 3.0 

= 

T j  Cirrzlit Sreaker (100 Amp. & Under) 1.0 

Confac: Faking Clock 4.5 
Contact KakinG Voltmeter 4.5 
Contr=l S w l t c h  (SBM type switch) 2.5 
Current Shorrlnq Sutlck 1.5 
'lexttest S w l t c k  5.0 
Fuse Plock/Basc 1.5 
tine Drop Compensaror 4.5 
Hotor.Starrer 5.5 
Phasi-q Transforser 2 2 0  V 4.5 
Pusn Buttoz Stet:on 1.0 
Resistor, :?istrument (3600 OHM or less1 .5 
Resistc:. Instr'=enK (over -1604 O X M )  . a  
Rheostat. ?otent:omerer . 5  

Sw1tc.i. toggle . 5  
Swltzk. ;:=if- <,L==er 5 3  Axps. ,  :.0 

Swltck. t e s t  1.5 

Swat=.*. .  knife (60 Amps. or over) 1.5 .. 3.0 Swi::k. Se?ay "WL" - .e=::r.al J?ock 1.5 
- 
.her.-,al Canverrer 5.5 

2.0 
.l 

. . 5  
. 5  
1.0 
1.0 
1.0 
1.0 
1.0 
2 . 5  
1.0 
1.0 
:.0 
1.0 

. 5  

.2 

.3 

.2 
:.0 

.7 .L 

c . -  
2.0 
2 . 0  
! .o 
2 . 0  



1 CODE 9 1 INSTRUMENT TRANSPORYER 

2eoor::zc Or.:: is PPI Eack ::e% 

1. Currest Transfor=er 
2.- Potecrlal i:ansfor=er 
3. Couplln5 Capacitor ti aushing 
4 .  ?gtezrlrl Device 
5 .  Cascade Poteatial Device 
6. 3usniz; Potential Device 

?:V -- 

.6 (swltckboard type) 
4 

12  
34 
6 9  

1 3 8  
3 4 5  
7 65 

c 
-i 

Enit S t a n l - a a  -- Install fiemove 
2 . 0  1.0 
4 . 0  1.5 
4 . 5  1 . 5  
9 . 0  3 .0  

10.0 3 . 5  
13.5 4 . 5  
:1.0 6 . 5  
3 0 . 0  15 .0  

.. 

4 . 0  v :' 3ushiz; ?itecr:al Device 8.0 # 

Pole Mounted Prizary Meterlnp Cluster 
(Inci-des Pots and Ctsl 4 . 0  2 . 0  

Note:  Construction unlrs are r.lf aoulled when Item IS 
intesral with other equ:;z!ent: as In switchgear. 
power transformers. circxit breakers, etc. 

c 
c 

12; 1 7 / 0 5  3evisec : : / e 6  :2 



_(CODE 1 1 )  DISCONNECT SWITCH 

- 
Reoorrizc Unlt is Pe? Each I t e m  

Switz?E (unlt valxe per phase) 
KV - - 
Un&er :2 

12 
34 
69 

138 
345 
7 6 5  

Gas blas t  equipnent (138/345 mI 
Hand-operated control 

Pure !+ounts/Cutouts (cnit value per Fhase) 
xv 

Dnder 12 
12 
34 
69 

138 

3 pnase uc l t  EU 16006 

MO:GZ-OpeiS:ed C = . l t F l l  

- 

Live Parts (unit per phase) 

All voltages (C 9876) 

3 

-- Unlt Standards --- Install Remove 

a 
c 

. .. 

1 . 5  
2.5 
5 . 0  
10.0 
1 4 . 5  
29.0 
5 0 . 0  

5 0 . 0  
4 . 5  
14.0 

1.5 
2 . 0  
4 . 0  
6.0 
8 . 0  

1.0 

. 5  

. 5  
1.0 
5 . 0  
7 . 0  

14.5 
2 5 . 0  

20.0 
2 .0  
7 . 0  

. 5  

.5  
1.0 
2.5  
3.0 

. 5  



JCODE 1 2 )  CONTPOL/POWER CABLE, COHNECTIONS, BUS WORK 

-- Oni t S tanlarcs .-e 
Install Reaove 

.2 
.f .2 

1.0 . 5  
1.5 1.0 
2 . 0  1.5 
3.0 2 . 0  
4 . 5  3.5 

e .- 

LucfC=zzeczor Straichz/Tee (compression type1 
(Srrailer rkan 110 included with cable units) 

- 9ar taps/crl=pets/ampacts .1 
110 - 5 0 0  ncE: . 2  
636 - 1.000 MCX . 4  

1 . 1 1 3  - 2.338 n m  . a  
3us L1Z:ter 3.0 1.5 
Cable/l:ne l h i t e r  . 5  

Rod. Zround . 5  

t r l2 .  trour.d (EM 24150/1l 3.5 

Atrack-enr. Ground ( C  750/11 1.0 . 5  

- - - 
- 
- 
- 

?I 

---- 
~ U S .  ?are CCDDE (See ?age :3 fsr Ueishrs) 

3ar :"z:t -zalue per ~ o u n d l  . 2 0  .10 
.30 .:o - z o l  a=: :*:"e (-nit valce per Found! 

.40 

. 5 0  

. 6 0  

.70 

. 4 0  
: - 0  

1 .5  

each . 9  

Zevlsed :"e6 . .  ..a 

.10 

.10 

. :o 

. :o - 
.e 
.-I 

1.0 

. 5  

04 / 0 9 / 8 E  



(CODE 121 C3h'TROL/POWER CABLE, CONNECTIONS. ?US WORK ( co.?r:,l3eC 1 Unit Stancarcs 
Install Remove 

- -- .ai? ' U i X i . ? 5  O n l y )  
Lead Covered Power Cables i.? Subsrations 

600 Volt 
12KV 

v!c ::o GCM:: & 5-aller 

600 .volt 
:zKv - . 

1.5 times cable ~?:ts 
1.3 tines cable r n l t s  

1.5 KlmcS cable units 
.Ol 

I s t a l l  -- 

.02 
-03 

.03 

. o s  

.os  

.07 . oa  

.10 . 12 

. : 2  

. 0 4  

. o s  

.07 

.;o 

.03 

.07 

.10 

. : z  

.Ol 

Remove 

. .- . -... - . - - 
. I,.. . .Ol - .- 

.02 . , .I..& 

.. 
cz 
03 

.03 

. 0 5  

. o s  

.37 

. 0 8  

CB 

. c3 

.03 

. 0 5  

. c1 

. sz 

.03 
. o s  
.06 

- . C  zevlsed ::.'a€ .- 0 4  / 0 3 / 8 5  



c 
_a Unit  Standards 
I n s t a l l  Remove 3reak 

4KV and 12XV con l e a d  ( eack)  1.0 0.0 0.0 
4KV ant ?2XV l e a c  cavered (ezck:  3 . 5  - 3 5  1.0 

11C over 5 0 0  KC!-?lL 

4KV and 1 2 5 7  Ron lead ( each)  2 . 0  0.0 0.0 
4KV an& 1 2 6 V  l e a d  covered (each)  4 .O . 15  1 . 2  

U / C  over 5 0 0  KCXI& 

4hV and 12.W ( e a c h )  

- r 4  C..-- _ _  . . , . -ar lna  J o i n t  

10.0 1.9 2.5 

10.8 1.9 2.1 

- Over 5 0 0  
4KV ana 12KV ( e a c h )  

-E I Y !  -.-.. _.._ ” 500 
4KV and :ZKV ( e a c h )  
- -- 

10.2 1.9 2 . 6  

:1.0 1.9 2.8 

1 4 . 1  1 . 9  4 . 2  

15.2 1.9 4 . 5  

2 . 5  . 7 5  1 .O 
5 . 0  1.9 C . -  

* c  

2.0 
4 .O 

0.0 0.0 
. 7 5  : . 2  



fCCDE 1 2 1  CONTROL/POWEP. CABLE, CONNECTIONS, BUS WORK 
(conrzxced) 

WE !V1 Joint 

1 / C  Over 500 KCYIL 
4XV and 12KV non lead (each! 
4KV and 12KV lead (each) 

FIIC :!O r C r i  500 K C m  
4KV and l Z K V  lead .(each) 

I?/C over 500 KCYZA 
4KV and 12KV lead (esch) 

Over 500 KCxZA 
4KV ana ?ZYV (each1 

Elbow Terainatiog 

- Ci! ?.eser-,*o?r (transforxer o i l  - 1 . 5  
:Ss. F e r  tal.) 

3 gal. 
* 20 sal. c 

Over :3 g a l .  

Unit Stanaccs  
c- h s r ~ l l  Remove Breai; 

2.0 0.0 0.0 
4 . 5  .7s 2 . 5  

1:.8 1.9 3 . 7  

13.8 

1.0 

1.2 

1.0 

1 . 5  
11.5 

1.9 4 .O 

0.0 0.0 

0.0 0.0 

0.0 0.0 

,7s . 0.0 
5 . 6  0.0 

Unit S t a n c a r f s  ___- 
___._-- Install - 3ernove 

0.0 3.0 

. c  3.5 -.e 

7.0 3.5 
9.0 5 . 5  

- . 5 0  

.) . -  ., 
. I  

: . 5 0  . a 0  
3.0 i.50 



- ;e: trench foot) -5 

per t : e x h  foot) 
per tzench footl 

per t-ench footl 
Fer trench foot) 

Kiscellaneous 

Alar=. Station E n t r y  
C a b l e  Clamp (C5047) 
Contaczor (for heater/fanl 
Fan. Exhaust 
Fan. Vent 
Yeater. 15KW or less 
Light Fixture. Indoor 
Out l e  r Recep t a r 2  e 
Safety switch. Iadoor ( 1 0 0 A  and uader) 
Safety Swltck. :adoor ( 1 0 1 - 4 0 0 A l  
Safety Switch. Indoor (401-600Al 
Switch. uic,-a 

TIher=ostat 
::=le Swlrch. fc r  Yard LLghlts 
Zos5ie Switch 

:, ?eral.?al Block Cabinet 

c 
c 

( each 1 
( each) 
( eacf.) 
( each 1 
( each I 
( each ) 
( each 1 
( tach ) 
(each) 
(each) 
( each 1 
( each I 
( each I 
( each 1 
( each 1 
(each) 

Unit S t a z d a a  
Insyall Remove 

.03 

.04 

. 2 0  

.03 

.10 

2.0 
.3 

2.0 
2 . 5  
2 . 5  
2 . 5  
1.0 

. 5  
2 . 0  
3.5 
5.0 
2.0 
2 . 0  
2 . 0  
2 . 0  

c . -  

- - - 

- 

1.0 
.o 
. 5  
c 
c 

c 

.- 

." 

.e 

. 5  

. 2  

. 5  

. 5  

. 8  
1.0 
1.0 
' . 5  

. 5  

.z 



INFOI7MATION SHEET 
(See ?age 1 4  For Unit Values) 

Stanear2 
P l p e  
Sl=e 

IacAes  

1 /4  
3/8 
1 / 2  
3 / c  

1 
1 : /c 
1 1 / 2  

Si= 0 e r  

COPPER T m U I D L E S S  PIPE 
COPPER NO.  1 2 2  

In 20-foot L e n g t r i s  
HARD DRAWN .-- 

We1g.L.t 
Lbs .  Fer 
L A .  't. 

( Apprax. 1 

.376 
- 4 8 3  
. 6 1 3  
. 1 8 0  
. 9 8 9  

1 . 2 6  
1 . 4 5  

n ? I s r e d  c 

Standard 
P l p e  
S:Ze 

Inches 

2 
2 1/2 
3 
3 1 / 2  
4 
5 
6 

We2SS.t 
Lbs. p e r  
L h .  Ft.  

[ Approx. 1 

1.83 
2 . 2 2  
3 . 4 5  
4 . 5 2  
5 . 7 2  
8 . 7 3  

1 2 . 4 0  
.- 

112" . Z Q l  . 4 8 5  - 7 "  . 4 9  . 9 7  
I 1/2" - 9 1  1 . 4 6 5  
2 " 1 . 9 4  2 . 9 1  3 . 8 8  
" -I .. 2.91 4.37 5 . 8 3  
4 (' 3 . 8 8  5 . 8 3  7 . 7 7  
" c .. 4 . 8 5 .  7 . 2 3  9 . 7 0  
6 *' 5 . 8 3  8 . 7 5  1 1 . 6 6  
2 " 7 . 7 7  :1.66 .-.-- --  

. C  C.6 

-0 ceterziine ueiqkt. rrse the f o l l o w i r . ~  F o r m l a  
f o r  Copper 9us Ear: 

Le2-15::. :a f:. :< width/:: X t ! i i c k n e e s / l 2  X 5 6 0  = lbs of capper 
L 

3ev:sed :̂ ('a6 :9 04/09/86 



(CODE 1 4 )  CONDUIT AND PIPING 

. ZC2" t 5  1 "  
1 114'' ta 2"  
2 i/2" to 3 l / Z "  
c *  to 5 "  

tO 6" " C >;2" 

-- .- - .10 . o s  
.20 .os  
.30 .os 
- 4 0  .07 
. so  .lo 

--* Conezit ihtnwall. Aluoinum. Flexible. Plastic Plpe (Above Ground 
Koncx::) 

2" aad Under 
Over 2 "  

.10 - 0 4  

. 2 0  .04 

Note: Units ~ n c ? c l e  fittizcs. -Cua=crrs. T>readino. and OffSeL? 

Cond-? t .fr)ucr:Ilr3czs 

Concrete ?rough - ~ l l  S:=es - Per Sect:onl 
.. 

(Average LenStC 5 to 6 Feet1 1 . 8  .10 
Con- , r i l  Wire Duct Wireray ( P e r  F o o t )  .20 .io 
Cabie ?an/?ray (Per Foot) .14 .07 
Cable Pan Covers (Per F o o t )  .01 .Ol 

Remove aad Reset Concrete Covers ----.-- -- f o r  Cement fr3ucks I?er Cover) each I20 . 2 0  

Note: Trenching, Sackt-cill. Eacas:.?; in Concrete - - SEE ZYFORYATZ2X PAGES 23 and 2 : .  

?!re ?:=of F:t::ncs ( E V S  E o d i e s )  

.30 .10 

. 5 0  . 5 0  

.07 . 0 4  

.09 . 0 4  

Ynlt Stantiadz 
Install fiemove --_- 

e .. c . -  
C 1.0 .- 

I eack I 2.0 
( eac.? 1 3.0 

1.0 
1.0 



- 
1 -  4 
6 -  9 

10 - 12 
13 - 15 

Setr2r.c ~ u c r  iz Place (Per F- 
Precast Plasric Ducr - Steel - 

1 - 4  .12 . c9 .08  
6 - 9  .24 .10 .17 
10 - 12 .32 .ll .23 
13 - I5 . 27  .21 . 2 6  

Corxrete EEcasernenr of condcit f P e r  Trench tcorl 

2 - 4  
6 -  9 

:o - 12 
17 - I5 

.04 

.06 

. O B  

.10 

Example: 3 r e e  Steel Condcits. Encased 1 3  Concrete 
10 Feet long. h -- . . enc.L.l.?g 

Sec:ri.?5 
Concrete 

.OB X 10 Feet 

.:2 X 10 Feet - . O b  X 13 Feet 
137AL UNITS .:4 

EZsce!?aneocs 

S e i s m ~ c  Sracket (Nuc. Sta.1 
Cable Bracket SUppOr: 
Core Drillin5 

Co're Drilling 

Uannole Ladder 
012 Sensang U n i t  (conneczs 

(3" 6iarnete; cr less1 

(over 3" ?lameter) 

-3 sump p z a l  
CI.. -_ c .__ 3 - ?.ecepzac?e 
. -..- --.a. :,np - 
I." ' "..,St="' .- 

.. 
c . -  

" L . 0  

3.0 
: .O 

3.0 
. c  

- c  ..- . -  
"- 

. . . A  

-. 0 4 / 0 3 / 8 6  2ev:sea :2:86 L .  



c 
L 

- PLATE CTEE:5 

114" 4 -  x 8 '  = 327:: - ' 3 . 2 1  Per Sq. ?t. 
3/8" 4 '  x 8 '  = 4 9 0 0  - 15.38 P e r  Sq. Ft. 
1/2" 4 '  x 8 '  = 653f  - 2 0 . 4 s  Per Sq. F t .  
5 / 8 "  4 '  il 8 '  = 817s - 25.5s Per Sq. Tt. 
3 / 4 "  4' X 8 '  = 9800 - 30.6. Per Sq. Ft. 
1" 4 '  X 8 '  = 1307s - 40.00 Per Sq. Ft. 

2 "  x 2 "  x : / 4 "  
3'. x 3.' x 1 / 4 "  
4 "  X 2 "  Y. 2/16" 
4 "  X 4 "  X 3/0" 
5 "  x 5 "  x 3/81' 
6" X 4 "  X 3/8" 
8 "  x 4 " . X  3/8" 
51' :< 3" x 3/81, 

- 5 . 4 s  Per F t .  - 8 . 8 ~  Per Ft. - 8.93 Per F t .  - 17.3s Per Ft. - 2 2 . 4 s  Per P t .  - 2 2 . 4 s  Per Ft. - 2 1 . 5 s  Per F t .  - 17.33 Per Ft. 

BAR CTEZZ 

3" x 2 / 4 "  - 2 . 5 s  Per Ft. 
4 "  :i 1/4" - 3 . 4 0  Per F t .  
2" X 1 / 2 "  - 3.4s'Per Ft. 
4 "  X i / 2 "  - 6.81 Per Ft. 

2 *' !! 2 " X : / 4 "  - 3.2s Pet 5 : .  
2 'I I< 3 *I X 1 / J "  - 4 . 1 s  Per ft. 
2 I/:" :< 2 :!:" :.: :.i4'' - 4.18 Per F t .  
3 " 1.: 3" . X 1 / 4 "  - 4.98 Per f:. 

.. 



??enorti-= k i t  is as Srrec:fled 

Unit Stancarcs 
Install Remove 

.01 .01 

* .-- 

(per  15. ) *  

(each) 10.0 10.0 

Steel <n,e strvctxre Dlst-ibutlon Guide 
(Unit For Steel Only) 

Unit Stand- 
C. Sncc Install- Remove Welqht ! l b s .  .- 5 .  I. N u e l :  

332858 
332859 
332863 
332864 
332875 
332995 
332887 
332'399 

9871.1 
9871.2 
9870.1 
9870.2 
9870.3 
9870.3 
9872.1 
9872.2 

1300 
1300 
2500 
3500 
3750 
3750 
2300 
3300 

eack 
;e: 

eac:: 

each 

13.0 
13.0 
25.0 
35.0 
37.5 
37.5 
23.0 
33.0 

9.1 
9.7 
18.7 
26.2 
28.1 
28.1 
17.2 
24.7 

Unit Standards 
-7 Instal? -- Remove 

, .  

3.5 t . 1  I 

4.2 2.6 . 
6.0 3.5 

1.2 ... 
1.0 . L  

.I 

1 

.70 . 1 5  

.70 . '5 
1 . 5  . I  

- c  . --  c .- 
1.8 .9 

: . e  . 5  

3 . 5  . 5  

5.0 . 8  

.25 .05 

C4/3Z) . 'BE 



.. 



. SPEC. f U N T l S  

C-237 I S 1  I r a n s i .  rouat.zat:on 15.0 
C-240 138 KV OCB Fomcarion 135.0 
C-241 34.5 KV OC3 Founcation 1 a 46.0 
C-241 34.5 KV OCB Foundarlon 3 0 48.0 
c-242 16.5 KV OCB Four.cation 45.0 

C-245 
C-247 
C-250 
C-270 Pg. 1 
C-270 ?5 .  ?. 

14.4 KV Recloser Foundation 45 .0  
40 or 60 MVA Trans. Foundatlon 266.0 

345 Bus Support w/Footlng 35.0 
Standard Lighting Foundation 5.0 

345 Bus Support w/Cyllnders 18.0 
~ 

C-270 P5. 2 
C-270 P5. 2 
C-2i0 P 5 .  1 
C-270 Pg. 3 
C-270 PG. 4 

345 3 0 Bus Support w/€OOtln5 51.0 
345 3 0 Bus Support w/Cyllnders 25.0 .. 
345 3 0 Bus Supporr w/Fooclags 5 : . 0  

345 Disconnect Fdn. w/Footlngs 90.0 
345 3 0 Bus Supporr w/ Cylinders 25.0 

C-270 Pg. 4 
C-230 Fg. 5 
C-270 Pg. 5 
C-275 P5. 1 :a c-275 Pg. : 

3 4 5  Dlsconnect Fdz. w/Cylinders 40.0 
365 CCPD Fdn. w/FootlagS 3 6 . 0  

138 1 D Bus Support w/€ootln5s 36.0 
345 CCTD Fdn. w/Cylinders 2 0 . 0  

138 1 0 Bus Support w/Cylinders 20.0 

f-215 P 5 .  2 i38 Strzct-re Fdn. w/FoOtln~s 51.0 
c-275 Pg. 2 238 St=x=xze Fdri. w/Cylinders 2 5 . 0  

c-275 ? 5 .  3 :38 Str~ctrrr fdn.  w/Cylinders 40.0 
E-275 ? G .  i 138 C='X S::=cz-xze Fdn. w/Focriz5s 36.0 

c-215 P 5 .  3 238 Strucxre Fdn. w/Footings 90.0 

c-275 T g .  4 138 CZVT Struct-Gre Fdn. w/Cyllnders 2 0 . 0  
C-5302 2 g .  3 Poured SectLonallzer Foundaticn 45.0 
C-5302 Pg: 4 Poured Sect:onali=er foundation 4 5 . 0  
C-5302 P g .  6 Poured Secrionall=er Foundation 45.0 
Z - 5 3 S Z  ?s. 5 Precasr  Secr:onali=er Foundation 16.5  

8 .O 
57.c 
42.0 
5 : . 0  
20.0 



S?EC.  = UNITS 

C - U ? S  Pg. 6 12.5 KV Recloser TCn. 2 3 . 0  

C-6430 ?g. L Pl?e Cable Piers - Cylfnaer 32.C 
c-8089 T g .  : Trans. TCns. 100-7500 KVA 42.0 
c-ao89 ?5.  2 Trans. 'dn. 500-7500 KVA 93.0 

- 
c-5315 Pg. 7 12.5 KV Recloser (Precast) Fdn. '1.0 

c-8201 Pg. 1 
c-azo: Pg. 2 

c-azo1 PS. c 
c-9874 ?5. 2 

t-8201 Ps. 3 

34 KV Tzars. Fdn. (-Precast) 
Metal Clad Switchgear Fdn. 
Power Transformers (Poured1 
Recloser Foundation 
Cable Riser Four.datlo3 

8 . 0  
57.0  
4 2 . 0  
23.0 
4 2 . 0  

.. 765 KV Trans. Foori-g (Per 0) 357.0 
765 !:V Tzars. Fdn. (Ter a )  200.0 ' 

765 KV Retaining Wall (Per Q )  250.0 
765 Kv Caissons 8' and under 26.0 
765 KV Caissons 8 1/2' to lo' 30.0 

7 6 5  KV Caissons Over 10' 33.0 
765 KV Foundations (Tdn. U) 38.0 

3 765 EV Foundations (Fdn. W )  50.0 
765 KV Circ-ait Ercaker tdn. 2 0 4 . 0  ' 

C-5302 ?g. 5 Secrionall=er Cab. (Precasr) 6.4 

Roadway Crossinp TTough ( 25' 1 3.3h/' 80 .O 
&.E. Chance Screw Anchors 2.0 
?'e..-- --.-arlzc Cab. lase :Q.O 
12 XV Capacitcr (No Piers1 47.0 

.. 

2 6  



Hirce!?aneacs 

Break Concrete 
Clrc-?ar Cszc:.-ere Base 
Exte-sion Base 
Cor.crere Slab ( E X 1 4 9 2 0 1  
Precasr fzansforaer Pad 
Sp'eadizg Yare Gravel: 

Eanc Spread 
Hack:-e Sjrcad 

Loadk: & Hanellag RuSble 

(cublc ft.) 
(eac5) 
(each) 
( each1 
( each) 

(per C'J. yard 
(per c:. yard 
(cublc Zt.) 

Unit Ptandarls 
Install Remove 

- .s 
.8  .s 
.3 .1 
. 5  . 4  

1.0 - 5  

1.2 - 
.IS - 

- . o s  

' Note: ?ea gravel  or bazk r"a sane - approx. 3.000 13s. per C'J. yard 
Crusned s tone,  ::me S 8  - approx. 2,800 lbs. ?er c-2. yare. 

Focz:ati=ns 

Secr:onal:=er B1furcar:zG Cabinet 

B r i c k  W o r k  

Install or Remove Brlck 

2 .?3 

Work (CUSlC f r . :  

. -  Inscall Remove 

7 . 0  . 1.0 

2 . 0  .l 

L 

.. 

0 4  I 0 9  I 0 6  



jCO3C 131 S104AGE SATTI?.ISS ANDLEACEING SETS 

Renorr?-c U z i t  is per Ca-sx - See samole below 
Stcrace Eatters --- Un-i t e tandards 

Ins =a 11 Remove 
_____._-.- ---- - - 

200 Ax? U ~ c r s  or Less 

One to eisht cases 
Nlce t 3  tsrecty cases 
_Tweiry-one to saxsy Cases 

Over 200 Eocrs 

One to eisht cases 
Nine to tuer . rp  cases 
Twenty-one to sixty cases 

Satter-7 Charcer (each) 

Unc2er '2 AM? 
12 AHP & over 

Satterv Rack (each)  

Posit:ve or Hegac:ve 
Dlsconnecr Cablaet 

Note: - 

.3 

. 2  

.10 

1.0 . E  

. 5  . 5  

. 8  . 5 0  

7.0 2.5  

4 .O 2 . 0  
7.0 3.0 

3.5 1.5 

2.5 1.5 

"C" Time 

.7 

. 50  

. 2  

1.6 
1 . 2  

. 9  

.7 
.. 

I 

A 0 to 200 AM? >our battery has more than one cell to a Case. 

A battery over 200 AM? hours has 
. .  
, sinsle cell per case. 

Sansle 

Install new bartery  (iess t.L.an 230 AYP hours) - 12 CaSeS 
First e i ~ h t  cases e x . 5  = 4 . 0  

_I Renainlnq f3ur cases 4 x .3 = l.L 

- T o t a l  L'r.:ts = - 5 . 2  
> 

- 

8 /26 . '86  



.. 

2' 5' 
0.; S'E 
- 5' 

0-5 0-9; 
5'9 5'EK 
0'2 O'L 
e-T S'E 
5' 6' 
0'2 E'V 
0'2 0'6 
F' E-T 
5'T C'E 
- L'Z 

S'f O'TT 
f't 0-5 



Reicrrizc Unit is as Noted 

Oaneis (lixear ft.1 

Unit S tanc-a;g= 
--- Install Remove 

-, - .- 
. 2  .1 

- Vault Slab (each)  7.0 7.0 

- 011 Contair-3ent T2-3 

Approx. :2.5'  x 7.0' x 6 . 5 '  
witk ewer ( each 
Excavate for T3b 

Great Lakes Liqcid Level C o n t r i l  Cabinet 

Fisce??anecus 

4 . 7  4 . 7  

3.5 1.0 
18.2 

Sheet Insularion 
or Sarzier (square ft.) 

P i p e  Framework (per ?Inear ft. 1 

Screen Guard (per square ftl) 

.10 . 0 7  

.07 . 0 4  

.12 .06 

.. 

3 0  



__^, : 

1 


